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@ Coating compositions and materials treated therewith. 



® A coating composition comprises a finely par- 
ticulate lustrous metal compound, a luminescent 
compound and one or more Inert components In an 
amount sufficient that the composition Is substan- 
tially homogeneous. Such a composition can be in 
the form of a printing ink, for application to a sub- 
strate such as a credit card which tiien canies 
portions appearing differentiy in, say. daylight and uv 
light 
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CX)AT1NG COMPOSITIONS AND MATERIALS TREATED THEREWITH 



This invention relates to novel Qoating com- 
positions wliich are potentially useful in a wide 
range of applications. Tlie compositions may be of 
various types, including paints, but the present 
Invention particularly relates to printing inks for use 
in the production of security documents such as 
banl<notes. cheques, passports or other valuable 
documents. 

Printing Inks which display a metallic appear- 
ance are well-known; commonly these comprise 
finely particulate metals or metallic compounds, for 
example oxides. There are also well-known printing 
inks which comprise a luminescent material (in tiiis 
specification "luminescent material" means any flu- 
orescent material or potentially fluorescent material, 
and the tenrn ''fluorescent material" includes phos- 
phorescent material). 

US-A-4490177 discloses inks containing both 
metallic compounds and luminescent materials 
which are combined witii a high amount of solvent, 
in order that the metallic and luminescent compo- 
nents of tiie ink separate In use. It Is also the case 
tiiat tiiese components separate in, say, a pen; the 
pen must therefore be shaken before use. 

This invention relates to novel coating com- 
positions which comprise a mixture of:- 

1. a finely particulate lustrous metallic com- 
ponent; 

2. a luminescent material; and 

3. an inert component In an amount suffi- 
cient that tiie composition is substantially homo- 
geneous. 

The composition preferably comprises between 
5% and 70% by weight of the finely particulate 
lustrous metallic component and between 1% and 
60% by weight of the luminescent material. The 
more preferred ranges of values of these compo- 
nents in tiie composition are between 20% and 
60% by weight of the metallic component and 
between 5% and 40% by weight of the lumines- 
cent material. The composition additionally in- 
cludes one or more inert components such as 
resins, varnishes, fillers and/or extenders, of a na- 
ture and to extent which renders the composition 
useful for its particular intended use. The inert 
component preferably gives the composition a vis- 
cosity of between 10 and 500 poise; preferably tiie 
\^scos*ity range is between 20 and 200 poise. A 
little solvent may be added to ensure that the 
composition is homogeneous but. in contrast to tiie 
composition of US-A-4490177. the amount of sol- 
vent is usually less than 5% by weight, and rarely 
more than 10% by weight The combination of an 
alkyd or other resin and a small amount of solvent 
will provide a suitable inert "vehicle". 



For the purposes of this specification, a 
"lustrous metallic component" is any metal, metal 
alloy or metallic compound that exhibits or is ca- 
pable of exhibiting the sheen of a metal in common 

5 usage; these include aluminium, nickel, silver, 
steels, bn3nzes and brasses but clearly It is within 
the scope of tiiis invention to use any metal, alloy 
or compound other than one which is devoid of the 
sheen, hardness, ductility or malleability which typi- 

10 fies the metals specifically exemplified above. 

The particles of the finely-divided metallic com- 
pound may range in size from tfje infinitesimally 
small to, preferably, a maximum size of 20 um. 
The particulate metallic compounds may be in the 

75 form of powders or flakes and may be incorporated 
in the composition in the form of pre-prepared 
metallic Inks. Some metallic inks may include a 
resin or otiier component which can act as tiie inert 
component 

20 The luminescent material, when it exhibits flu- 
orescent properties, may be an organic dye. or- 
ganic pigment, brightener or metal complex, but 
any coloured or colouriess fluorescent phospho- 
rescent or potentially fluorescing material may be 

25 used, foetal sulphides or rare earth compounds 
(either doped or undoped) are examples of suitable 
phosphorescent materials. 

It has been found that particularly useful com- 
positions according to this invention comprise me- 

30 tallic components and luminescent materials which 
both have particle sizes less than 10 um. 

When printing inks made from compositions 
according to this invention are used to print secu- 
rity documents, it has been found tiiat tiie prop- 

35 erties of the admixed metallic and luminescent 
components give rise to novel features which may 
be used to enhance the inherent security value of 
tiie document For example, tiie metallic compo- 
nent of a composition will give a certain fixed 

40 coloured, metallic, lustre to the printed document 
when it is viewed under daylight but when the 
document is viewed under ultra-violet light the 
luminescent component of the ink composition will 
fluoresce. The genuineness of the document may 

45 be determined by the similarities or differences in 
characteristics such as colour of tiie ink composi- 
tion when the document is inspected a) in daylight 
and b) under ultra-violet light such as is obtained 
from commonly-available UV lamps. The produc- 

50 tion of such characteristics is determined by tiie 
type of fluorphorA^hosphor incorporated in tiie com- 
position. The addition of an inert component main- 
tains the composition in a homogeneous form be- 
fore and during use. 
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Metallic materials suitable for use in connection 
with this invention include "Wolstenholme" alumin- 
ium grades Rich Pale Super TR and Rich Gold 
Offset Super 120 and Super 150; "Novamet" 
Stainless Steel Rne Leafing Grade; and "Stay" 
steel Grade 31 6L Metallic inks suitable for inclu- 
sion In the compositions of this invention include 
"SICPA" Metallic Ink - Silver; "Mander Kidd" Extra 
Gold ink: and "Johnson and Bloys" Silver Ink. 

Examples of suitable luminescent materials 
are:- 

Ruorescent Dyes: 

Tinopal CBX" (available from Giba Galgy); 

"Samaron Brilliant Yellow HIOGF" (available 

from Hoechst UK Ltd.); and 

"Resolln Brilliant Yellow" (available from Bayer 

UK Ltd.). 
Fluorescent Pigments; 

"Lumogen T Red GG" (available from BASF); 

Zinc Oxyquinolate (supplied by Holliday Dyes 

and Chemicals Ltd.); 

"UV Yellow Orange FP777" (available from 

Sterling Colour Co. Ltd.). 
Ruorescent brighteners: 

"Uvitex A- and "Uvltex P" (available from Ciba 

Geigy). 
Phosphorescent rare earths: 

Terbium-activated gadolinium oxysulphide 

(Gd202S:Tb) (available from British Rare Earths 

Limited); 

"LUMILUX Red GDI 05" (available from 
Riedel-de-Haen); 

Europium-activated Yttrium Oxide (Y203:Eu) 
(available from Riedet-de-Haen); 

Non-rare earth phosphorescent materials: 

"LUMILUX Yellow GD1 14". "LUMILUX Green 
B15" and "LUMILUX Orange B19" (all avail- 
able from Riedel-de-Haen). 
The following are non-limiting examples of this 

invention. All parts are by weight 



Example 1 

Ten parts of "UV Yellow Orange FPT?" fluores- 
cent pigment (Steriing Colour) were blended with 
90 parts of "Johnson and Bloys Silver Ink" 
(Johnson and Bloys) to produce a modified ink 
comprising 10 parts fluorescent components, 45 
parts metal compound and 45 parts vehicle. The 
modified Ink was used to print portions of a 
cheque; these portions had a silver appearance 
under daylight but fluoresced yellow under ultra- 
violet light 



Example 2 

Example 1 was repeated but with the replace- 
ment of the silver ink by "Mander Kidd Extra 
5 Middle Gold" ink. The modified ink comprised 10 
parts fluorescent component, 50 parts metal com- 
pound and 40 parts vehicle. The portions printed 
with this ink appeared gold under daylight but 
fluoresced yellow under ultra-violet light. 

Example 3 

Example 1 was repeated but with the replace- 
75 ment of "UV Yellow Orange FP77" by the fluores- 
cent brightener "Uvitex A" (Ciba-Geigy) to produce 
a modified Ink comprising 15 parts fluorescent 
components, 45 parts metal compound and 40 
parts vehicle. The portions printed with this Ink had 
20 a silver appearance but fluoresced blue under ultra- 
violet light. 



Example 4 

25 

50 parts of "Novamet Nickel Rake Rne leafing 
Grade" and 10 parts of europium-doped yttrium 
oxide (Y2O3: Eu) (Riedel-de-Haen) were blended 
with 40 parts of a low viscosity alkyd varnish to 
30 produce a silver Ink which was used to print por- 
tions of a cheque; these portions appeared silver In 
daylight but phosphoresced red under ultra-violet 
light 

35 

Example 5 

25 parts of "Novamet Nickel Rake Rne Leafing 
Grade" and 25 parts of the dye "Resolin Brilliant 
40 Yellow 10G" (Bayer) were blended with 50 parts of 
low viscosity alkyd varnish to produce a gold ink 
which was used to print portions of a cheque; these 
portions appeared gold in daylight but fluoresced 
yellow under ultra-violet light 

45 

Example 6 

20 parts of "Wolstenholme Aluminium 150" 
60 powder and 30 parts of the pigment "Lumogen T 
Red GG" (BASF) were blended with 50 parts of a 
low viscosity alkyd vamish to produce a metallic 
ink with a red lustre which was used to print 
portions of a cheque; these portions appeared me- 
ss taific with a red lustre in daylight but fluoresced red 
under uitra*violet light 
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Claims 

1. A coating composition comprising a finely 
particulate lustrous metallic component; a lumines- 
cent material; and an inert component in an amount 5 
sufficient that the composition Is substantially 
homogeneous. 

2. A coating composition as claimed in claim 1. 
which comprises between 5% and 70% by weight 

of the metallic component, and between 1% and 70 
60% by weight of the luminescent material. 

3. A coating composition according to claim 2, 
which comprises between 20% and 60% by weight 
of the metallic compound, and between 5% and 
40% by weight of the luminescent material. 75 

4. A coating composition as claimed in any 
preceding claim, in which the inert component is a 
low viscosity alkyd varnish. 

5. A coating composition as claimed In any 
preceding claim, in which the particles of the lustr- 20 
ous metallic component do not exceed 20 um In 
size. 

6. A coating composition as claimed in any 
preceding claim, in which the lustrous metallic 
component and the luminescent material are each 25 
in the form of particles less tiian 10 urn in size. 

7. A coating composition as claimed in any 
preceding claim, in which tiie luminescent material 
is capable of fluorescing under ultra-violet light 

8. A coating composition as claimed in any 30 
preceding claim, in which the luminescent material 

is a phosphorescent material. 

9. A coating composition as claimed in claim 8. 
in which the phosphorescent material is a rare 
earth metal compound. 35 

10. A method for printing a substrate, which 
comprises applying to the substrate a composition 
according to any preceding claim. 
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